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Model predictive control is an advanced control methodology based on the model of 
plant. It has so far been applied mainly in the petrochemical industry, but is currently 
being increasingly applied in other sectors of the process industry. Because of using 
heuristic optimization method, model predictive control is more flexible and free in 
the choice of performance parameters comparing with conventional control 
algorithms. Meanwhile, to some degree，it makes the design of controller more 
blindness due to lack of parameters optimization in a systematic way. The design of 
parameters in model predictive control typically includes the design of predictive 
horizon, control horizon, the weighting coefficients and so on. The purpose of control 
horizon and weighting coefficients in parameters optimization is generally to improve 
the transient performance and steady-state performance of the system. In addition, the 
design of hard-constraints relaxation is included in the design of parameters to solve 
the feasibility problem, which is caused in the process of receding horizon 
optimization. Nevertheless, disturbance rejection is less been taken into consideration 
in the process of parameters optimization of MPC. And the hard-constraints of the 
system is regarded as can never be violated, which leads to not fully improve the 
potential performance of the system.  
Firstly, the paper proposes three types of hard-constraints relaxation from the 
perspective of the transient performance. These types define the error integral 
performance index as the assessment criterion to optimize the constraints relaxation. 
The simulation result shows that the method proposed in this paper can improve the 
transient performance of the system, and solve the feasibility simultaneously. 
Secondly, the paper defines the error integral performance index as the criterion 
in the optimization of the weighting coefficients, and the numerical example result 
proves that it can improve the transient performance of the system. 















theory, and optimizes the weighting coefficients from the perspective of disturbance 
rejection. And the simulation shows that the disturbance rejection of the system is 
enhanced. 
Finally, In order to optimize the weighting coefficients, the demand of the 
transient performance and the disturbance rejection of the system are taken into 
account simultaneously. It realizes the balanced design between the transient 
performance and the disturbance rejection of the system. 
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